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1 INTRODUCTION.

1.1 OVERVIEW.

Automatic Link Establishment (ALE) is a means of automatically establishing a radio link
between two or more HF stations. Radios using ALE still operate in the HF band and all
characteristics of HF signal propagation still apply.

There are two magjor differences between conventional HF and ALE HF. Unlike conventional
HF communication, ALE allows selective calling to other similarly equipped HF stations. ALE
also automatically chooses the best available frequency from a preprogrammed list of
frequencies to make the call. All that needs to be known is the address (ALE call sign) of other
ALE stations with which communication is desired.

Establishing ALE communication is similar to placing calls using atelephone. An operator
chooses a station address and starts the call. The ALE system automatically sets up a two-way
communication link. Once alink is established, the HF ALE system operates the same as a
conventional HF system.

In Figure 1 below, the "WF Specific Resource” may be one of many waveforms (e.g. 188-141,
STANAG 5066, analog voice, etc.) but the same interface is provided at the MAC layer for al
waveforms.

HMI and data v

load

$— 10 WF Specifi Physical

External Modem Resource Resource Resource
s >

Figurel. API Scope

1.2 SERVICE LAYER DESCRIPTION.

The HF ALE MAC Real-time API Service user is the waveform-specific resource which
provides modulated digital samples to the HF ALE MAC Real-time APl Service Provider. The
Frequency tables are loaded through HF ALE MAC Non-Real-time Service Definition.
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1.3 MODESOF SERVICE.
There are no specific Modes of Service.
1.4 SERVICE STATES.
Current Logical Event Condition Action Next State
State
No Service User Service Provider Waiting for
Connection  |invokes attempts to establish |connection
connectionReq an ALE connection Confirm
Service Provider Service User provides |Connection
invokes the logical Established/
connectionind connections to Receiving
waveforms
Waiting for  |Service Provider |ALE Service User provides|Connection
connection  |invokes connection the logical Establisned/
Confirm connectionind established connections to Receiving
waveforms
ALE No Connection
connection
failed
Connection  |Service User Service User notifies |Waiting for
Established/R |invokes waveforms of the lost |disconnection
eceiving disconnectReq connection. confirm
Service Provider Service User notifies [No Connection
invokes waveforms of the lost
disConnectind connection
Service User Service Provider Connection
invokes starts to transmit the |Established/
initiate Transmit carrier. Transmitting
Connection |Service User Service provider Connection
Established/  |invokes stops the Established/
Transmitting [terminateTransmit transmission. Recelving
Waiting for  |Service Provider Service User notifies |Service
disconnection |invokes waveforms of the lost |Provider
confirm disConnectind connection. invokes

disConnectind

1.5 REFERENCED DOCUMENTS.

Document No.

Document Title

MSRC-5000SCA
MSRC-5000API

Software Communications Architecture Specification

Application Program Interface Supplement to the Software

Communications Architecture Specification, Appendix C Generic Packet
Building Block Service Definition
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2 UUID.
The UUID for this APl is 7cd5b880- d1d3- 11d4- 8cc8- 00104b23b8a2.
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3 SERVICES.

Refer to Table 1 for a cross-referenced listing of services and their primitives or attributes.

Tablel. Cross-Reference of Services and Primitives

Service Group Service Primitives or Structure Attributes
Establish connection connectionReg(mode : ModeTypes) : void
Connection commands

initiateTransmit() :void
terminateTransmit() : void

disconnectReq() : void

connection Signals | connectionConfirm(connectionlds :
connectionsldType, status : boolean,
dataRate : short) : void

connectionlnd(connectionlds :
connectionsldType, dataRate : short) : void

Disconnectind() : void

Connection pushPacket down pushPacket(priority : octet, control : in
Established stream to transmit HfControl Type, payload : in PayloadType)
‘Transmit and > void
Receive samples
pushPacket up pushPacket(priority : octet, control : in
stream for receive | HfControl Type, payload : in PayloadType)
> void
HfControl Type Id
SreamControl

3.1 ESTABLISH CONNECTION.

Establish Connection provides a service that allows the establishment, maintenance, and
disconnection of an ALE connection. Figure 2 provides a sequence of events that occur to
establish aHF ALE connection while Figure 3 provides a sequence of events to process a
incoming connection request. The following steps are illustrated in figure 2.
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The Service User initiates a connectionReqg(mode: ModeType). The "mode” field specifies
whether the connection will be a data connect or a voice connection. Thisisan
asynchronous event: meaning the Service Provider will notify the Service User at some
future time the result of that request. The Service User will be notified viathe
connectionConfirm signal.

The Service Provider signals the Service User the result of the connectionReq via
connectionConfirm (connectionlds, status, dataRate). The "connectionlds’ field provides an
array of connection IDs. When a HF ALE connection is established, more that one channel
may be available on this connection. A connection ID is assigned to each channel on
completion of physical connection. The "status" field specifics the result of the
connectionReq (e.g connectionPassed or connectionFailed). The dataRate field indicates the
data rate for each of the channels.

When the Service User has data to send, the initiateTransmit is invoked to initiate the
carrier.

Service User pushes packets downstream to the Service Provider to transmit. The "priority"
field of a queue is associated with a channel. The "control” identifies the channel ID and
identifies the beginning of stream. The "payload” field contains an array of 16-bit samples.
Service User pushes another packet downstream to the Service Provider to transmit. The
"control" identifies the channel ID and identifies the end of stream.

When the transmission is complete and the Service User has no more data streams to
transmit, terminateTransmit isinvoked. The Service Provider ends the transmission but the
connection is maintained by the Service Provider.

The Service Provider receives data and passes the samples to the Service User via
pushPacket. An asynchronous reception can occur at anytime while the connection is open.
pushPacket upstream has the same parameters as pushPacket downstream.

The Service User invokes the disconnectReq to close the HF ALE Connection.

The Service Provider signals the Service User that the connection has been disconnected.
The Service User can receive a unsolicited disconnectind when there is a failure in the
communication path. The Service User must repeat steps 1 & 2 to receive or transmit again.



JTRSHF ALE MAC AP
ver. 1.0

suser : provider

1: connectionReq(mode : ModeTypes) i

2: connectionConfirm(connectionlds : connectionsldType, status : boolean, dataRate : short)

3:initiateTransmit()

-

4: pushPacket(priority : octet, control : in HfControlType, payload : in PayloadType)

5: pushPacket(priority : octet, control : in HfControlType, payload : in PayloadType)

6: terminateTransmit()

7: pushPacket(priority : octet, control : in HfControlType, payload : in PayloadType)

8: disconnectReq()

9: Disconnectind()

disconnectind may occur Multiple transmits and/or receives
without a disconnectReq may be performed during each
being generated. connection

Y e O s { e B s e e

Figure 2. Sequence Diagram for Service User Local Initiated Connection

The following steps, for incoming connection, are illustrated in figure 3.

A. Service Provider signals the Service User of aHF ALE connection from a peer via
connectionlnd(connectionlds,dataRate). The "connectionlds’ field provides an array of
connection IDs. When a HLE Ale connection is established, more that one channel may be
available on this connection. A connection ID is assigned to each channel on physical
connection. The dataRate field indicates the data rate for each of the channels.

B. Service Provider pushes received samples upstream to the Service Provider. The "priority”
field of a queue is associated with achannel. The "control" identifies the channel ID and
identifies the beginning of stream. The "payload” field contains an array of 16-bit samples.

C. When the Service User has data to send, the initiateTransmit is invoked to initiate the
carrier.

D. Service User pushes samples downstream to the Service Provider. The "priority” field of a
gueue is associated with a channel. The "control” identifies the channel 1D and identifies
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the beginning of stream and end of stream (complete transmission in payload of this
pushpacket). The "payload" field contains an array of 16-bit samples.

E. When the transmission is complete and the Service User has no more data streams to
transmit, terminateTransmit isinvoked. The Service Provider ends the transmission but the
connection is maintained by the Service Provider.

user : provider

1: connectionind(connectionlds : connectionsldType, dataRate : short) !

]
1

2: pushPacket(priority : octet, control : in HfControlType, payload : in PayloadType) “

—
—

3: initiateTransmit( )
J 4: pushPacket(priority : octet, control : in HfControlType, payload : in PayloadType)

5: terminateTransmit()

Figure 3. Incoming Connection Sequence Diagram

3.2 TRANSMIT AND RECEIVE SAMPLES.
*FDM
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4 SERVICE PRIMITIVES.

41 CONNECTIONCOMMANDS.

This interface (see Figure 4) provides methods associated with a HF ALE connection for the
Service Provider to invoke and the Service Provider to implement.

<<CORBAEnum>>
ModeTypes

>

‘\
<<uses>>

1
1
1
1
\
1
\
1
1
1
1
1
1
1

!
\

<<Interface>>
connectionCommands

'iconnectionReq(mode : ModeTypes) : void
""initiateTransmit() :void
'ﬁterminateTransmit() : void
"_‘disconnectReq() : void

Figure 4. connectionCommands
4.1.1 connectionReq.

Upon receiving a connectionReq, the ALE system attempts to perform a data handshake with

another station using the best available frequency. Once the two-way link is established, normal
voice or data communication can begin.

4111  Synopsis.

connectionReg(mode : ModeTypes) : void

4112 Parameters.

mode : ModeTypes

This parameter indicates which mode (i.e. data or voice) to invoke the connection State.
4113 State.
No connection



4114  New State.

Waiting for connection Confirm.

4115 Response.

None.
4.1.1.6  Originator.
Service User

4.1.1.7  Errors/Exceptions.
None.

4.1.2 initiateTransmit.

JTRSHF ALE MAC AP
ver. 1.0

When in alink, the HF ALE tells the physical layer to enter the transmit mode. If thelink isa

voice link, HF ALE resets an interna link keep-alive timer.

4121  Synopsis.
initiateTransmit() : void
4122  Parameters.
None.

4123 Sate
Connection Established
4124  New State.
Transmitting
4125 Response.
None.

4.1.2.6  Originator.
Service User

4.1.2.7  Errors/Exceptions.
None.

4.1.3 terminateTransmit.

The HF ALE tells the physical layer to exit the transmit mode, and HF ALE returns to receive

monitoring for HF ALE transmissions.

4131  Synopsis.
terminateTransmit() : void

4132 Parameters.
None.

4133 Sate
Transmitting.
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4134 New State.
Receiving.
4135 Response.
None.
4.1.3.6  Originator.
Service User.
4.1.3.7  Errors/Exceptions.
None.

4.1.4 disconnectReq.

The HF ALE transmits a link termination to the other station, then returns the system to receive
scanning and monitors for HF ALE transmissions.

4141  Synopsis.
disconnectReq() : void

4142 Parameters.
None.

4143 State.
Connection Established.
4144 New State.
No Connection .

4145 Response.

None.

4.1.46  Originator.
Service User.

4.1.47  Errors/Exceptions.
None.

10
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4.2 CONNECTIONSIGNALS.

This interface (Figure 5) provides methods for the Service Provider to notify the Service
Provider of asynchronous connection events. The Service Provider will invoke the methods and
the Service User will implement the methods.

<<CORBAStruct>>
IdType

(from Logical View)

<<CORBATypedef>>
connectionsldType

/

<<Interface>>
connectionSignals

connectionConfirm(connectionlds : connectionsldType, status : boolean, dataRate : short) : void
%onnectionlnd(connectionlds :connectionsldType, dataRate : short) : void
&isconneotlndo : void

Figure5. Connection Signals

4.2.1 connection Confirm.

This method is called when an HF ALE connectRequest operation is complete. If status is false,
the link attempt has failed. If statusis true, connectionlds indicates the RF communication
channels that are available, and dataRate indicates the maximum data rate suggested by the link

quality.
4211  Synopss.

connectionConfirm(connectionlds : connectionsldType, status : boolean, dataRate : short) : void

421.2 Parameters.

4.2.1.2.1 connectionids.

connectionlds is sequence of octets. Each octet identifies a channel. "connctionld" may be
queried for its size which indicates the number of channels available on this connection. If the
connection fails, the size of this array shall be 0.

421272 saus
True when a connection was established, otherwise false.

11
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42123 daaRate
I ndicates the maximum data rate recommended for each channdl.

4213 State.
No connection.

4214 New State.
Connection established.

4215 Response.

None.

4.2.1.6  Originator.
Service Provider

4.2.1.7  Errors/Exceptions.
None.

4.2.2 connectionind.

This method is called when areceived HF ALE link is complete. connectionlds indicates the RF
communication channels that are available, and dataRate indicates the maximum data rate
suggested by the link quality.

4221  Synopsis.

connectionlnd(connectionlds : connectionsldType, dataRate : short) : void

4222  Parameters.

4.2.2.2.1 connectionlds.

connectionlds is sequence of octets. Each octet identifies a channel. connectionlds may be
gueried for its size which indicates the number of channels available on this connection. If the
connection fails the size of this array shall be 0.

42222 daaRate.
I ndicates the maximum data rate recommended for each channel in samples per second: a sample
is 16 hits.

4223 State.
No connection.

4224 New State.
Connection established.

4225 Response.
None.

12
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4226  Originator.
Service Provider.
4227  ErrordExceptions.
None.

4.2.3 disconnectind.

Indicates the HF ALE link with the other station has been terminated. HF ALE returns the
system to receive scanning and monitors for HF ALE transmissions.

4231  Synopss.
disconnectind() : void
4232  Parameters.
None.

4233 Sae
Connection Established.

4234 New State.
No Connection.

4235 Response.

None.

4.2.3.6  Originator.
Service Provider.

4.2.3.7  Errors/Exceptions.
None.

4.3 CONNECTION ESTABLISHED : TRANSMIT AND RECEIVE SAMPLES.

This interface provides methods for the Service User to send samples to the Service Provider to
be transmitted, and provides methods for the Service Provider to send received samples to the
Service User.

13
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4.4 MACPUSHPACKET.

<<CORBAStruct>>
StreamControlType
<<CORBAStruct>> (from Logical View)
IdType SyendOfStream : boolean
(from Logical View) %nstreamld : unsigned short
i“b.sequenceNum : octet

/

<<CORBATypedef>> <<CORBAStruct>>
PayloadType HfControlType
v\ (from Logical View)
S <<uses>> I:,
<<uses>> \‘\ I:

<<Interface>>
MacPushPacket
i"})rmaxPayloadSize : unsigned short
fb.minPaonadSize : unsigned short

*wushPacket(priority : octet, control : in HfControlType, payload : in PayloadType) : void
MspaceAvailable(priorityQueuelD : in octet) : unsigned short
“enableFlowControlSignals(enable : in boolean) : void

*enableEmptySignal(enable : in boolean) : void
MsetNumOfPriorityQueues(numOfPriorities : in octet) : void

Figure6. Packet BB

44.1 spaceAvailable.

This operation provides the ability to poll the Service Provider to determine the amount of space
available in samples (16-hit samples) in the queue for the given priority. The Service User will
poll the Server Provider to determine how much room is available in samples in the specified
priority. When the operation is invoked, the server will respond with the amount of available
gpace on the queue, in samples.

4411  Synopsis.

spaceAvailable(priorityQueuel D : in octet): return short

4412  Parameters.
priorityQueuel D : octet

This parameter indicates which PriorityQueue to check. The number of priority queuesis set up
via SetNumOfPriorityQueues primitive. 1f SetNumOfPriorityQueues has not been called, the
default number of priority queuesis 1.

14
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4413 Sate.
Any state.

4414 New State.
Same state.

4415 Response.
This operation responds with the amount of available space on the specified queue in samples.

44.1.6  Originator.
Service User.

4.4.1.7  ErrorgExceptions.
QUEUE_NOT_DEFINED
4.4.2 enableFlowControlSignals.

This operation is used to activate and deactivate the ‘water-mark’ signals. The default is false
(signas will not be generated).

4421  Synopsis.

enableFlowControl Signals(enable : in boolean) : void
4422 Parameters.
enable: boolean

false: The Service Provider will not generate signals to indicate the Lowwater and Highwater
gueue conditions. It is up to the Service User to poll the Service Provider to insure the Service
Provider will not be starved or the queue will not overflow. The instantiating APl should define
behavior upon starvation or queue overflow.

true: The Service Provider will signal the Lowwater and Highwater queue conditions, to the
Service User, when the Lowwater has been reached (queue near empty).

4423 State.
NO_PROVIDER WATERMARK_SIGNALSor PROVIDER WATERMARK_SIGNALS

4424 New State.
True-> PROVIDER_ WATERMARK_SIGNALS

Fase->NO_PROVIDER_WATERMARK_SIGNALS
4425 Response.

None.

4426  Originator.
Service User.

4427  ErrordExceptions.
None.

15
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4.4.3 enableEmptySignal.

This operation is used to activate and deactivate the ‘empty’ signal. The signal will not be
generated when set to False.

4431  Synopsis.
enableEmptySignal (enable : in boolean) : void

44372 Parameters.
enable : boolean

false: The Service Provider will not generate a signal to indicate al queues are empty. Itisupto
the Service User to poll the Service Provider to insure the Service Provider will not be starved.
The instantiating APl should define behavior upon starvation.

true: The Service Provider will generate a signal to the Service User when the al queues are
empty.

4433  Sate.

NO_PROVIDER_EMPTY_SIGNAL or PROVIDER_EMPTY_SIGNAL

4434  New State.

mode(on) ->PROVIDER_EMPTY _SIGNAL

mode(off)-> NO_PROVIDER_EMPTY _SIGNAL

4435 Response.

None.

4436  Originator.
Service User.

4437  Errors/Exceptions.
None.

444 setNumOfPriorityQueues.

This operation is used by the Service User to inform the Service Provider how many priority
gueues to provide.

4441  Synopsis.

setNumOfPriorityQueues(numOfPriorities : in octet) : void

4442  Parameters.

numOfPriorites : octet Specifies the number of priorities the Service Provider should process.
(e.g., If the Service Provider set the value to 10, the Service User would send packets to the
Service Provider with a priority of 0-9 (where 9 is the highest priority). Messagesin priority 9
will be processed first by the Service Provider.)

4443 Sae

Any state.

16
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4444  New State.
Same state.
4445 Response.
None.
4446  Originator.
Service User.

4.4.4.7  ErrorsExceptions.
EXCEEDS _CAPACITY

445 getMaxPaylLoadSize.

Returns the maxPayL oadSize in samples. This operation is auto-generated from the associated
attribute.

4451  Synopsis.

getMaxPayL oadSize(void) : unsigned short
4452  Parameters.

None.

4453 Sate
Any stete.

4454 New State.
Same state.

4455 Response.
Returns the maxPayL oadSize in samples.

4456  Originator.

Service User.
4457  Errors/Exceptions.
None.

4.4.6 qgetMinPayLoadSize.

Returns the minPayL oadSize in samples. This operation is auto-generated from the associated
attribute.

446.1  Synopsis.

getMinPayL oadSize(void) : unsigned short
4.46.2 Parameters.

None.

4463  Sate.
Any state.

17
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446.4 New State.
Same state.

44.6.5 Response.
This operation returns the minPayL oadSize in samples.

44.6.6  Originator.

Service User.
4.4.6.7  Errors/Exceptions.
None.

4.4.7 pushPacket.

"pushPacket” provides the ability of pushing data packets from the Service User to a Service
Provider and from the Service Provider to the Service User. A packet is made up of two parts
control and payload. The payload is queued according to the priority and is processed according
to the information specified in control parameter.

4471  Synopsis.

pushPacket(priority : octet, control : in HfControl Type, payload : in PayloadType) : void

4472 Parameters.

priority: octet The priority queue to put the control and associated payload in. (See
setNumOf PriorityQueues)

control: HfControl Type
payload: sequence of short;
4473  Sae
connected

44.74  New State.
connected

44.7.5 Response.
None.

4.4.7.6  Originator.
Service User or Service Provider.

4.4.7.7  Errors/Exceptions.
None.

18
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45 SIGNALSBB.

<<Interface>>
PacketSignals

signalHighWatermark(priorityQueuelD : in octet) : void
signalLowWaterMark(priorityQueuelD : in octet) : void
signalEmpty() : void

Figure7. Signal BB

45.1 signalHighWatermark.

signalHighWater Mark provides the ability to signal the Service User when a queue has reached
the high water mark: the queue is full for the specified priority.

4511  Synopsis.

signalHighWatermark(priorityQueuel D : in octet) : void

451.2 Parameters.

priorityQueuel D : octet indicates the queue priority which has reached the high water mark. (See
setNumOf PriorityQueues).

4513 Sate.

Any state.

4514  New State.

Same state.

4515  Originator.
Service Provider.

4516  Errors/Exceptions.
None.

45.2 sgnalowWatermark.

signalLowWaterMark provides the ability to signa the service user when a queue has reached
the low water mark: the queue is near empty for the specified priority.

4521  Synopsis.

signalLowWatermark(priorityQueuel D : in octet) : void

4522  Parameters.

priorityQueuel D : octet indicates the queue priority which has reached the low water mark. (See
setNumOf PriorityQueues).
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4523 Sae
Any state.
4524  New State.
Same state.
4525  Originator.
Service Provider.
4526  Errors/Exceptions.
None.

45.3 dgna Empty.

signal Empty provides the ability to signal the Service User when all priority queues are empty.
(See setNumOf PriorityQueues).

4531  Synopsis.

signalEmpty(void) : void
4532  Parameters.

None.

4533 Sate

Any stete.

4534  New State.

Same state.

4535  Originator.
Service Provider.

4536  Errors/Exceptions.
None.

46 COMMON STRUCTURES
The follow structures are used to create a Control_Type.

4.6.1 Stream Control Structure.

Stream control structure is used to control data groups sent between Service User and Service
Provider.

20



<<CORBAStruct>>
StreamControl Type

wendOf Stream : boolean
@streaml D : unsigned short
«sequenceNum : octet

Figure8. Stream Control

JIRSHF ALE MAC API

ver. 1.0

Service User : Service Provider :
StreamControl Type StreamControl Type
! 1: gream ID |
H =100,SequenceNum=0,endOf Stream = ]
First Packet in > - flse
stream
2. stream 1D

Last Packet in a! J —————————
stream

Figure9. Stream Control Sequence Diagram

46.1.1 endOf Stream.

Indicates last group of symbols for this hop: end of stream.

46.1.2 steaml d.

Identifies the groups of symbols to be transmitted or received in one hop.

46.1.3  sequenceNum.

Sequence number of the group of symbols within the stream sequence. The waveform
application sets this value to zero at the start of stream. If value is set to zero, it indicates

beginning of stream.
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5 ALLOWABLE SEQUENCE OF SERVICE PRIMITIVES.
Table2. High Water and Low Water and Empty On
Current | Logical Condition Action Next State
State Event
Queue PushPacketPushpacketdoes not  |[queue packet Queue normal
normal cause queue to reach
high water mark for the
specified priority.
Pushpacket causes gueue packet Queue at high
gueue to reach high signalHighWatermark.|water mark
water mark for the
specified priority and
there is room in the
gueue to put the
Payload
Pushpacket has *Attempt to put in next | No state
Payload larger than can |lower queue else change
be put into the queue raise exception
PAYLOAD TO BIG
packet Packet extracted causes |signalLowWatermark |Queue at low
extracted |low water mark to be water mark
from queue [reached
Packet extracted causes Queue normal
low water mark not to
be reached
Packet extracted causes |signalEmpty. Queue empty
all queues to be empty.
Queue at [PushPacket/Pushpacket does not gueue packet Queue at low
low water cause the queue to water

exceed the low water
mark for the specified

priority.

Pushpacket causes
gueue to reach high
water mark for the
specified priority and
there is room in the
gueue to put the
Payload

gueue packet
signalHighWatermark

Queue at high
water mark

Pushpacket causes the
gueue to exceed the low
water mark for the
specified priority but less
than the high water

gueue packet

Queue normal
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mark.

Pushpacket has a
Payload larger than can
be put into the queue

*Attempt to put in next
lower queue else
raise exception
PAYLOAD TO BIG

Same state

packet Packet extracted causes [signalEmpty Queue empty
extracted |all queues to be empty
from queue
Packet extracted does Queue at low
not causes all queues to water
be empty
Queue at [PushPacket] *Attempt to put in next [Same state
high water lower queue else
raise exception
PAYLOAD TO BIG
packet Packet extracted causes |signalLowWatermark |Queue at low
extracted |low water mark to be water mark
from queue [reached
Packet extracted causes |signalEmpty Queue empty
all queues to be empty
Packet extracted causes Queue normal
the specified queue to
be less than high water
and greater than low
water
Queue is still greater Queue at
than or equal to high high water
water mark
Queue PushPacket/Pushpacket causes the [queue packet Queue normal
empty gqueue to be greater than

the low water mark for
the specified priority but
less than the high water
mark

Pushpacket causes the
gqueue to equal the low
water mark for the
specified priority

signalLowWatermark

Queue at low
water mark

Pushpacket causes
gueue to reach high
water mark for the
specified priority and
there is room in the
gueue to put the
Payload

gueue packet
signalHighWatermark

Queue at high
water mark
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Pushpacket has a *Attempt to put in next [Same state.
Payload larger than can |lower queue else
be put into the queue raise exception
PAYLOAD TO BIG
attempt to|. *Attempt to put in next|Same state.
extract lower queue else
packet from raise exception
queue PAYLOAD TO BIG
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Table 3. High Water and Low Water Off and Empty On
Current | Logical Condition Action Next State
State Event
Queue PushPacketPushpacketdoes not  |[queue packet Queue normal
normal cause queue to reach
high water mark for the
specified priority
Pushpacket causes gqueue packet Queue at high
gueue to reach high water mark
water mark for the
specified priority and
there is room in the
queue to put the
Payload
Pushpacket has *Attempt to put in next [Same state
Payload larger than can {lower queue else
be put into the queue raise exception
PAYLOAD TO BIG
packet Packet extracted causes Queue at low
extracted |low water mark to be water mark
from queue |reached
Packet extracted causes Queue normal
low water mark not to
be reached
Packet extracted causes |signalEmpty. Queue empty
all queues to be empty
Queue at [PushPacketPushpacketdoes not |queue packet Queue at low
low water. cause the queue to water

exceed the low water
mark for the specified
priority

Pushpacket causes
gueue to reach high
water mark for the
specified priority and
there is room in the
queue to put the
Payload

queue packet

Queue at high
water mark

Pushpacket causes the
gueue to exceed the low
water mark for the
specified priority but less
than the high water
mark

gueue packet

Queue normal
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Pushpacket has a
Payload larger than can
be put into the queue

*Attempt to put in next
lower queue else
raise exception
PAYLOAD TO BIG

Same state

packet Packet extracted causes |signalEmpty. Queue empty
extracted |all queues to be empty
from queue
Packet extracted does Queue at low
not causes all queues to water
be empty
Queue at [PushPacket] *Attempt to put in next [Same state
high water lower queue else
raise exception
PAYLOAD TO BIG
packet Packet extracted causes Queue at low
extracted |low water mark to be water mark
from queue |reached
Packet extracted causes |signalEmpty. Queue empty
all queues to be empty.
Packet extracted causes Queue normal
the specified queue to
be less than high water
and greater than low
water
Queue is still greater Queue at
than or equal to high high water
water mark
Queue PushPacketPushpacket causes the [queue packet Queue normal
empty gueue to be greater than

the low water mark for
the specified priority but
less than the high water
mark

Pushpacket causes the
gueue to equal the low
water mark for the
specified priority

Queue at low
water mark

Pushpacket causes
gueue to reach high
water mark for the
specified priority and
there is room in the
queue to put the
Payload

queue packet

Queue at high
water mark

Pushpacket has a
Payload larger than can

*Attempt to put in next
lower queue else

Same state
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be put into the queue raise exception
PAYLOAD TO BIG
attempt to|. Stop Transmission Same state
extract
packet from
queue
Table4. High Water and Low Water and Empty Off
Current | Logical Condition Action Next State
State Event
Queue PushPacketPushpacketdoes not  |[queue packet Queue normal
normal cause queue to reach
high water mark for the
specified priority
Pushpacket causes gueue packet Queue at high
gueue to reach high water mark
water mark for the
specified priority and
there is room in the
gueue to put the
Payload
Pushpacket has *Attempt to put in next [Same state.
Payload larger than can |lower queue else
be put into the queue raise exception
PAYLOAD TO BIG
packet Packet extracted causes Queue at low
extracted |low water mark to be water mark
from queue [reached
Packet extracted causes Queue normal
low water mark not to
be reached
Packet extracted causes Queue empty
all queues to be empty
Queue at [PushPacketPushpacketdoes not |queue packet Queue at low
low water cause the queue to water

exceed the low water
mark for the specified
priority

Pushpacket causes
gueue to reach high
water mark for the
specified priority and
there is room in the
gueue to put the

gueue packet

Queue at high
water mark
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Payload

Pushpacket causes the
gueue to exceed the low
water mark for the
specified priority but less
than the high water
mark

gueue packet

Queue normal

Pushpacket has a
Payload larger than can
be put into the queue

*Attempt to put in next
lower queue else

raise exception

PAYLOAD _TO BIG

Same state

packet Packet extracted causes Queue empty
extracted |all queues to be empty
from queue
Packet extracted does Queue at low
not causes all queues to water
be empty
Queue at [PushPacket] *Attempt to put in next [Same state
high water lower queue else
raise exception
PAYLOAD TO BIG
packet Packet extracted causes Queue at low
extracted |low water mark to be water mark
from queue |reached
Packet extracted causes Queue empty
all queues to be empty
Packet extracted causes Queue normal
the specified queue to
be less than high water
and greater than low
water
Queue is still greater Queue at
than or equal to high high water
water mark
Queue PushPacket/Pushpacket causes the [queue packet Queue normal
empty gqueue to be greater than

the low water mark for
the specified priority but
less than the high water
mark

Pushpacket causes the
gueue to equal the low
water mark for the
specified priority

Queue at low
water mark
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Pushpacket causes gueue packet Queue at high
gueue to reach high water mark
water mark for the
specified priority and
there is room in the
gueue to put the
Payload
Pushpacket has a *Attempt to put in next [Same state
Payload larger than can |lower queue else
be put into the queue raise exception
PAYLOAD TO BIG
attempt to|. Stop transmission Same state
extract
packet from
gueue

29



JTRSHF ALE MAC AP
ver. 1.0

6 PRECEDENCE OF SERVICE PRIMITIVES.
This section is intentionally blank.

7 SERVICE USER GUIDELINES.
This section is intentionally blank.

8 SERVICE PROVIDER-SPECIFIC INFORMATION.
Not applicable.

9 |IDL.

The HF ALE MAC interface design depicted in IDL source code is shown in the following
subsections.

9.1 IDL FOR ALE CONFIGURE.

/1 Source file: C:/Projects/JTRS/ APl s/ SCAWr ki ngG oup/ Bui | di ng_BIl ocks/ HF-
ALE/ Mac_API / NRTi dI / ALEConfi gure.id

#i f ndef __ALECONFI GURE_DEFI NED
#define __ ALECONFI GURE_DEFI NED

/* Cmdentification
X% %P0 %% %N * /

#i ncl ude "ALEResponses.idl"

struct | qaParanetersType {

cal | AddressType | gqaCal | Addr ess;
unsi gned frequencyl nHz;

unsi gned short | gaTi mel nSeconds;
unsi gned short rxLQABER

unsi gned short rxLQASI NAD

unsi gned short txLQABER

unsi gned short txLQASI NAD;

1
typedef string <15> cal | AddressType;

struct systenParanetersType {
bool ean All Cal |
bool ean ANMDI nACK;
bool ean call Alert;
bool ean commandLQA;
bool ean | bcEnabl e;
bool ean term nat eLi nkTransm ssi on;
unsi gned short keepAliveTxlnterval |l nSecs;
unsi gned short |istenBeforeCall Ti mel nMs;
unsi gned short | gaDegradel nterval | nM nut es;
unsi gned short networkTuneTi nel nSecs;
unsi gned short returnToScanTi nel nSecs;
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unsi gned short m nScanDwel | Ti mel nvs;
unsi gned short staticMbdeCal | SoundDur ati onl nSecs;

b

struct star G oupParanetersType {
unsi gned short index;
any groupNanmeCal | Addr essType;
unsi gned short nunber Of Menbers;
sequence <cal | AddressType, 8> nenberslLi st;

b

struct scanLi st ParanetersType {
unsi gned scanLi st Nunber;
bool ean defaul t ToQui ckALE;
bool ean ot her Cal | Prot ocal | s;
unsi gned short call Durati onl nseconds;
bool ean enabl eSoundi ng;
unsi gned short soundDurati onl nseconds;
unsi gned short nunber O ScanChannel s;
sequence <unsi gned, 20> channel sToScan

b

struct starNetParanetersType {
bool ean respondent sActi ve;
bool ean fi xedLengt hAddress;
unsi gned short nunber Of Respondents;
sequence <cal | AddressType, 24> respondentlLi st;
unsi gned short index;
cal | AddressType st ar Net Nane;
bol ean useScanlLi sts;
unsi gned short scanLl stl ndex;

s

struct channel Paranet ersType {
unsi gned short channel Nunber
unsi gned txFreql nHz;
em ssi onModeType t xEm ssi onMode;
unsi gend short txPowerLevel;
unsi gned rxFreql nHz;
en ssi onMbdeType rxEm ssi onMode;
unsi gned short soundi ngl nterval i nM nutes;
bool ean rxOnly;
bool ean enabl eSoundi ng;

1

enum cal | Protocal | Type {
Def aul t,
St andar dALE
Qui ckALE

b

struct addressParenetersType {
unsi gned short addressl ndex;
cal | Addr essType ot her Addr ess;
unsi gned short scanLi st ndex;
unsi gned short renoteStati onTuneTi nel nSeconds;
cal | Prot ocol Type cal | Protocol
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b

enum em ssi onMbdeType {

}s

USB,
LSB,
UUSB,
LLSB

enum scanLi st ModeType {

s

None,

Al'l Lists,

Sel ect edLl st

struct sel f AddressParanet ersType {

s

bool ean useNets;

unsi gned short net Addr essl ndex;
bool ean net ResponseActi ve;

unsi gned short index;

cal | AddressType sel f Addr ess;
scanlLi st Type scanLi st Mbde;

unsi gned short scanLi st ndex;

i nterface ConfigureALE {

/*
@ oseui d 3A131CC80078 */
bool ean confi gureChannel (
i n channel Par amet er sType Channel Paraneters

)

/*
@ oseui d 3A14435C0156 */
channel Par anet er sType Li st Channel (

i n unsi gned short Channel Nunber

)

/*
@ oseui d 3A131D2B00CB */
bool ean confi gureScanLi st (
i n scanLi st Paranet ersType ScanLi st Paraneters

)

/*
@ oseui d 3A131D6F023B */
bool ean confi gureQ her Address (
i n addressPar anmet ersType AddressParaneters

)

/*
@ oseui d 3A131E4C01A3 */
bool ean confi gureSel f Address (

JTRSHF ALE MAC AP
ver. 1.0

i n sel fAddressPar anetersType Sel f Addr essPar anet ers

)
/*
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@ oseui d 3A131E830300 */
bool ean confi gureStar G oup (
i n star G oupParanmetersType Star G oupParaneters

)

/*
@ oseui d 3A131EAA01DA */
bool ean confi gureStarNet (
i n starNet ParanetersType StartNet Paraneters

)

/*
@ oseui d 3A131EFDO071 */
bool ean confi gurelLQA (
i n | gaParamet ersType LQAParaneters

)

/*

@ oseui d 3A14444803C2 */

bool ean |istKey (
in unsigned short keyNunber,
in | pLevel TypelType keyType

)

/*
@ oseui d 3A131FD8036F */
bool ean confi gureSystenParaneters (
i n systemParanet ersType SystemnParaneters

)
/*

@ oseui d 3A14665200C1 */
bool ean zeroi zeData ();

}s

#endi f

9.2 |IDL FOR ALE OPERATIONS.

/1 Source file: C:./Projects/JTRS/ APl s/ SCAWTr ki ngGr oup/ Bui | di ng_BIl ocks/ HF-
ALE/ Mac_API / NRTi dl / ALEOper ati ons. i dl

#i fndef __ALEOPERATI ONS_DEFI NED
#define __ ALEOPERATI ONS_DEFI NED

/* Cmidentification
X% Y0 Y% YN */

#i ncl ude "ALEResponses.idl"

enum cal | TypeType {
Unknown,
i ndi vi dual
Net ,
All,
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Any,
G oup,
Sound,
None

b

struct gali st ParanetersType {
Ti meType | qaTi ne;
unsi gned Fequencyl nHz;
cal | AddressType | gaAddress;
unsi gned short m ni muniLQAVal ue;
unsi gned short conmmandNunber ;

1
typedef string <15> cal | AddressType;

struct soundConmandPar anmet er sType {
bool ean soundAl | ;
unsi gned short channel ToSound;
bool ean soundl nmedi at e;
unsi gned short soundConmmandNunber ;

b

struct systenttat usResponseType {
syst emvbdeType syst enibde;
unsi gned short scanl ndex;
bool ean Tx;
al eSt at eType al est ate;
unsi gned short channel Nunber ;
cal | TypeType call Type;
cal | Addr essType t hi er Addr ess;
em ssi onModeType t XxEm ssi onMode;
unsi gned TxFrequencyl nHz;
em ssi onModeType rxEm ssi onMode;
cal | AddressType | ast Addr ess;
unsi gned rxFrequencyl nHz;
cal | Addr essType nyAddress;

b

enum syst enivbdeType {
St andby,
Dat afill,
ALEScan,
ALEPr eset,
ALEManual
Test

b

struct Call ParanetersType {
unsi gned short cal |l Nunber;
cal | AddressType cal | Addr ess;
unsi gned short scanLi st ndex;
bool ean noLl nkConmand,;
bool ean useAND;
unsi gned short anmdCommand;
bool ean | gaComrand,;
cal | TypeType cal |l Type;
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b

i nterface ALEQperations {
/*
@ oseui d 3A14484D02D1 */
voi d Set Syst emvbde (
i n unsi gned short Commuandl D,
in systemvbdeType Syst enibde,
i n unsi gned short | ndex

)

/*
@ oseui d 3A1449FA0120 */
bool ean set Cal | Address (
in call AddressType address

)

/*
@ oseui d 3A144A20023D */
bool ean set ScanLi st (

in unsigned short Number OF ScanlLi st s,

i n sequence <unsigned short ScanLlsts,
any 20>
)

/*
@ oseui d 3A144A5D0230 */
voi d call (
in call Paranet ersType Cal | Paraneters

)
/*
@ oseui d 3A144CA00084 */

voi d soundCommand (
i n soundPar anet er sType soundPar anet ers

)
/*
@ oseui d 3A144FA90096 */

void listQA (
i n gaLi st Paranet ersType QALi st Paraneters

)
}s

#endi f

9.3 |IDL FOR ALE RESPONSES.

/1 Source file: C:./Projects/JTRS/ APl s/ SCAWTr ki ngGr oup/ Bui | di ng_BIl ocks/ HF-
ALE/ Mac_API / NRTi dl / ALEResponses. i dl

#i fndef __ALERESPONSES_DEFI NED
#define __ ALERESPONSES_DEFI NED

/* Cmidentification
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X% Y0 W% o */
#i ncl ude "ALEOperations.idl"

enum cal | TypeType {
Unknown,
i ndi vi dual
Net ,
Sound,
G oup,
Any,
None,
Al

b
typedef string <15> cal | AddressType;

enum al eSt at eType {
Answeri ng,
Cal | Fai |l ed,
Cal | I nProgress,
Li nked,
Soundi ng,
Cal | Fai | edOnAl |,
St oppedScanni ng,
Cal l'ing,
LI st eni ng

b

enum syt enivbdeType {
St andby,
Test,
ALEManual
ALEPr eset ,
ALEScan,
Dat afi | |

b

struct Call Event ResponseType {
cal | TypeType cal |l Type;
cal | Addr essType our Addr ess;
cal | AddressType thi er Address;

cal | AddressType | i nkedMast er Addr ess;

unsi gned short channel Nunber
unsi gend short channel Ranki ng;
cal | Event Type typeOf Cal | Event;
bool ean | ast Response;

unsi gned short conmmandNunber ;

1
enum em ssi onVbdeType {
USB,
LSB,
UUSB,
LLSB
1
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struct systenttat usResponseType {
cal | TypeType cal |l Type;
cal | Addr essType nyAddress;
cal | Addr essType | ast Addr ess;
unsi gned TxFrequencyl nHz;
em ssi onModeType t xEm ssi onMode;
unsi gned rxFrequencyl nHz;
em ssi onModeType rxEm ssi onMode;
bool ean Tx;
cal | AddressType thi er Address;
unsi gned short scanl ndex;
unsi gned short channel Nunber ;
syst emivbdeType syst enibde;
al eSt ateType al estate;

s

enum syst emvbdeType {
St andby,
Test,
Datafill,
ALEScan,
ALEPr eset,
ALEManua

s

i nterface ALEResponses {
/*
@ oseui d 3A14528703D0 */
voi d cal | Event | nf oResponse (
i n cal |l Event ResponsePar anet er sType Cal | Event ResponsePar anmet er s

)

/*

@ oseui d 3A14530000B3 */

voi d commandAckResponse (
i n unsi gned short CommandNunber,
i n bool ean Success

)

/*
@ oseui d 3A14536101DF */
voi d syst enivbdeResponse (
unsi gned short ConmandNunber
syst emvbdeType Syst eniVbde,
bool ean Syst ento,
bool ean Syst enOper ati onal
bool ean | nhi bit Tx

)

/-k
@ oseui d 3A1454120111 */
voi d andResponse (
in timeType Ti meOf Cormand,
cal | AddressType Source,
string<90> Message
);

37



JTRSHF ALE MAC AP
ver. 1.0

/*

@ oseui d 3A14547F01A4 */

voi d Recei vedRespondeesResponse (

cal | Addr essType RespondeeAddress

)

/*

@ oseui d 3A1454F30273 */

voi d |istLQAResponse (

| gaResponsePar anet er sType LQAResponsePar aneters

)

/*
@ oseui d 3A146E6A00B6 */
voi d syst enSt at usResponse (
unsi gned short conmandNumnber,
bool ean ast Response

)
b

#endi f

9.4 |IDL FOR CONNECTION.

/1 Source file: C./Projects/JTRS/ APl s/ SCAWTr ki ngGr oup/ Bui | di ng_BIl ocks/ HF-
ALE/ Mac_API / RTI DL/ Connecti on. i dl

#i f ndef __CONNECTI ON_DEFI NED
#def i ne __CONNECTI ON_DEFI NED

/* Cmdentification
9X% %P0 %% %N * /

#i ncl ude "HF_Packet.idl"

struct 1dType {
b

enum ModeTypes {
dat a,
voi ce

}s

i nterface connecti onComuands {
/*
@ oseui d 39E738A60394 */
voi d connecti onReq (
ModeTypes node

);
/*
@ oseui d 39E742AB01BB */
void initiateTransmit ();

/*
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}s

typedef sequence <l dType> connectionsl dType;

@ oseui d 39E742B60009 */

void term nateTransmit ();

/*
@ oseui d 39E7454B024E */
voi d di sconnectReq ();

i nterface connectionSignals {

s

/*
@ oseui d 39E73A5E0152 */
voi d connectionConfirm (

connecti onsl dType connecti onl ds,

bool ean st at us,
short dataRate

);

/*
@ oseui d 39E741A503BD */
voi d connectionlnd (

connectionsl dType connecti onlds,

short dataRate

)

/*
@ oseui d 39E7427500F5 */
voi d Di sconnectlind ();

#endi f

9.5 IDL FOR HF PACKET.

/] Source file:

#i

fndef __HF_PACKET_DEFI NED

#define __ HF_PACKET_DEFI NED

/*

Cm dentification
X% %P0 %% %N */

struct 1dType {

b

struct StreantControl Type {

b

typedef sequence <short> Payl oadType;

bool ean endCOf Stream
unsi gned short streamd;
octet sequenceNum

JTRSHF ALE MAC AP
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struct Hf Control Type {
b

i nterface MacPushPacket ({

/* The maxPacketSize is a read only attribute set by the Packet Server
and the get operation reports back the maxi mum nunber of traffic units
al l owed in one pushPacket call. */

attri bute unsigned short maxPayl oadSi ze;
attri bute unsigned short m nPayl oadSi ze;

/* This operation is used to push Client data to the Server with a
Control elenment and a Payl oad el enent.

@ oseui d 39E734B1021C */
voi d pushPacket (

octet priority,

i n Hf Control Type control,

i n Payl oadType payl oad

);

/* The operation returns the space available in the Servers queue(s) in
terms of the inplenenters defined Traffic Units.
@ oseui d 39E734B10232 */
unsi gned short spaceAvail able (
in octet priorityQueuelD

)

[* This operation allows the client to turn the H gh Watermark Signa
ON and OFF.
@ oseui d 39E734B10234 */
voi d enabl eFl owControl Si ghal s (
i n bool ean enabl e

)

/* This operation allows the client to turn theEnpty Signal ON and OFF
@ oseui d 39E734B10239 */
voi d enabl eEnpt ySi gnal (

i n bool ean enabl e

)
/*
@ oseui d 39E734B1023B */

voi d set NunOf PriorityQueues (
in octet nunOfPriorities

)
b

#endi f

9.6 IDL FOR HF API.

/1 Source file: C:/Projects/JTRS/ APl s/ SCAWr ki ngG oup/ Bui | di ng_BIl ocks/ HF-
ALE/ Mac_API / RTI DL/ HFAPI . i d

40



JTRSHF ALE MAC AP
ver. 1.0

#i fndef __ HFAPI _DEFI NED

#define _ HFAPI _DEFI NED

/* Cmdentification
9X% %P0 Y% %N * /

#i ncl ude "HF_Packet.idl"
#i ncl ude "Connection.idl"

i nterface Packet Signals {

/* This operation is a call event back to the Packet APl client
i ndi cating that a queue has reach the high watermark. [If priority or
nmul ti pl e queues are being supported then the priorityQueuel D indicates which
gueue has reached the hi gh waternark.

@ oseui d 38F3442F01B8 */

oneway voi d signal H ghWat er mark (

in octet priorityQueuelD

);
/* This operation is a call event back to the Packet APl client
i ndi cating that the queue has reach the | ow wat er marKk. If priority or

nmul ti pl e queues are being supported then this indicates that the sumtotal of
all the queues has reached the | ow wat er mark.
@ oseui d 38F3446F025A */
oneway voi d signal Lowat er Mark (
in octet priorityQueuelD

);
/* This operation is a call event back to the Packet APl client
i ndi cati ng that the queue has enpti ed. If priority or nultiple queues are

bei ng supported then this indicates that the sumtotal of all the queues has
reached zero.

@ oseui d 38FE26CFO2FA */
oneway voi d signal Enpty ();

b

i nterface Hf Al eReal Ti neAPlI : MacPushPacket, connecti onCommuands {

b

#endi f
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This appendix includes the UML class diagrams for the Service Definition. The purpose for
including these diagrams is to show the relationship between al the elements of the HF ALE
MAC API Service Definition.
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<<Interface>>
connectionCommands

<<CORBAStruct>>
IdType

(from Logical View)

:'f*:*:connectionReq(mode : ModeTypes) : void
:_'-'**initiateTransmit() : void

'_'-"*:*terminateTransmit() : void
:'-'*?'disconnectReq() : void

<<uses>>

<<CORBATypedef>>

connectionsldType

4"

/
<<uses>>/
/

/
/
/7
/

7
Z

<<Interface>>
connectionSignals

:‘ﬁconnectionConfirm(connectionlds : connectionsldType, status : boolean, dataRate : short) : void
3 connectionind(connectionlds : connectionsldType, dataRate : short) : void
:'-"?Disconnectlnd() : void
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<<CORBAStruct>>

IdType
(from Logical View)

<<CORBATypedef>>
PayloadType

<<uses>>
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<<CORBAStruct>>
StreamControlType
(from Logical View)

endOfStream : boolean
streamld : unsigned short
sequenceNum : octet

<<CORBAStruct>>

HfControlType
(from Logical View)

<<uses>>
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<<Interface>>
connectionCommands

connectionReq()
initiateTransmit()
erminateTransmit()

disconnectReq()

<<Interface>>
HfAleRealTimeAPI

T
1
1
1
1
1
[}
1
1
1
1
1
1
1
1

<
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<<Interface>>
MacPushPacket

maxPaonadSize : unsigned short
minPaonadSize : unsigned short

pushPacket()
spaceAvailable()
enableFlowControlSignals()
enableEmptySignal()
setNumOfPriorityQueues()

<<lInterface>>
connectionSignals

‘connectionConfirm()
‘connectionind()
Disconnectind()

<<Interface>>
PacketSignals

signalHighWatermark(priorityQueuelD : in octet) : void

signalLowWaterMark(priorityQueuelD : in octet) : void
signalEmpty() : void
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